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In recent years, a rapid expansion has been witnessed on the research of 
coordination complexes due to their intriguing topological structures and their 
potential applieations in the areas of unique luminescent, electronic, magnetic, 
magnetocaloric, bioactivity, and catalytic properties. The aim of our work is to 
synthesis functional coordination complexes with different structures and various 
properties, such as single-molecule magnets, magnetic refrigeration and some useful 
in-situ reaction. Furthermore, discussions about the relationship between structures 
and magnetic properties are carried out according to magnetic measurement results 
and structural models. The dissertation is divided into six chapters:  
Chapter I: Introduced the basic concepts of molecular-based materials, especially 
single-molecule magnets, and magnetic refrigeration and some in-situ synthesis and 
these research progresses concisely. 
Chapter II: Six complexes with H2Rppz (R = Me, Cl) as ligands were prepared 
and characterize. Single-crystal X-ray diffraction analysis
 
reveals that complex 1 
relate to a in-situ synthesis of a novel ligand H4L′ through C-C coupling to form a Cu7 
cluster. Magnetic results show antiferromagnetic interaction in complex 1. Synthesis, 
X-ray and magnetic studies were taken for complexes 2-6 as a successive work to 
manganese(III) compounds based on [Mn3O] units. 
Chapter III: Two complexes with Hdppo as ligand were prepared and 
characterize. Single-crystal X-ray diffraction analysis
 
reveals that both complexes 1 
and 2 have novel structures. Magnetic results show ferrimagnetic interaction and 
SMMs behavior in complex 1. And four 4f complexes with H2Rppo (R = H, Me) as 
ligands were prepared and characterize. Magnetic results show magnetocaloric in 
complexes 3, 5 and SMMs behavior in complexes 4, 6. 
Chapter IV: Seven tetra- and nona- nuclears 3d-4f heterometallic clusters were 
prepared without any ligand. Single-crystal X-ray diffraction analysis
 
reveals that both 
complexes 1-7 conclude novel [M2Ln2O4] cubic structures. Magnetic results show 
well magnetocaloric effect in complexes 5 and SMMs behavior in complexes 1, 4, 7. 
Chapter V: Four rare peroxide clusters were prepared with H2bzox as ligand. 
Single-crystal X-ray diffraction analysis
 
reveals that the peroxide in complexes 1-4 
are mu(6) bridged with metallic ions. Magnetic results show weak antiferromagnetic 















determined via Raman microscopy, references investigation, structural model 
calculation and isotopic replacement experiment. 
Chapter VI: Summary and outlook. 
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4-chloro-2-(1H-pyrazol-3-yl)phenol (H2Clppz)  





1,3-di(pyridin-2-yl)propane-1,3-dione (Hdppo)  
O OOH
1-(2-hydroxyphenyl)-3-phenylpropane-1,3-dione (H2ppo)  






(E)-2-hydroxy-1,2-diphenylethanone oxime (H2bzox)  

















C、H、N的含量分析是用CE Instruments EA1110元素分析仪。 
2 红外光谱 
  红外光谱是在 Nicolet AVATAR FT-IR 360 或Bruker Tensor 37红外光谱仪上测
试。波数范围为4000-400cm-1，样品采用KBr压片。 
3 热稳定性分析 
  样品的测试是在SDT Q600型热重分析仪上进行的，参照样：空白，保护气体：
N2。 
4 单晶结构分析 
晶体的  X 射线衍射数据采用Oxford diffraction衍射仪和Rigaku R-AXIS 
RAPID IP衍射仪测定，用石墨单色器单色化的 Mo-K 射线( = 0.71073 Å)或
Cu-K 射线( = 1.54178 Å)作为入射光源。 
5 磁性分析 
  磁性测试采用Quantum Design MPMS-XL5 SQUID磁测量仪完成。 
6 质谱分析 
  采用德国 Bruker 公司，Bruker-Esquire HCT，电离源采用电喷雾电离(ESI)。 
7 拉曼光谱 
采用Jabin-Yvon Horiba XploRA谱仪，激发光波长分别选用是532 nm和632 nm。 
8 粉末衍射(XRD)分析 
  粉末衍射采用Rigaku 1GC2 型号的Miniflex衍射仪完成，Cu-K 射线( = 
1.54178 Å)作为入射光源。 
9 紫外可见光谱 
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